Protein kinases as therapeutic targets.
Protein kinases and phosphatases are likely targets for the development of therapeutic drugs since they are involved in specific signaling pathways which regulate cell functions such as metabolism, cell cycle progression, cell adhesion, vascular function and angiogenesis. Protein phosphorylation and dephosphorylation serve as molecular switches for modulating these processes and the level and duration of each is a highly regulated process in normal cells. Several compounds that inhibit the activity of tyrosine kinases are being evaluated as cancer therapeutic agents in clinical trials. Diabetes and complications of diabetes also involve deregulated levels of protein kinases. New approaches for regulating kinase gene expression include specific antisense oligonucleotides for inhibiting post-transcriptional processing of the messenger RNA, naturally occurring products and their chemical derivatives to inhibit kinase activity, and monoclonal antibodies to inhibit receptor linked kinases. Inhibition of phosphatases also serves to alter the duration of phosphorylation by kinases. Considerations for development of effective inhibitors include non-specific actions of compounds, cellular uptake, multiple intracellular targets that can dilute the effective cellular concentration of an agent, and tissue specificity. Kinase inhibitors may allow other therapeutic agents additional time to become effective and they may act synergistically with current treatments.